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INTRODUCTION 


The  information  presented  in  this  report  was  developed  for  use  by  local 
decisionmakers  and  the  public  in  making  flood  plain  management  decisions. 
It  is  hoped  that  this  information  will  assist  with  development  decisions 
in  such  a  way  that  future  intensive  rainfalls  will  result  in  minimal 
inconvenience  to  residents  of  the  area. 


Lee  County,  Florida,  is  experiencing  rapid  population  growth  with 
accompanying  demands  for  additional  land  to  accommodate  this  growth. 
This  study  area,  due  to  its  location  near  the  city  of  Ft.  Myers,  can  be 
expected  to  undergo  rapid  growth  in  the  near  future.  This  is  especially 
true  in  the  southern  and  southwest  portion  of  the  study  area  where  most 
properties  have  already  been  subdivided  into  relatively  small  units, 
where  several  subdivisions  have  been  developed  in  recent  years,  and 
where  very  limited  agricultural  activity  presently  exists. 


The  majority  of  the  study  area  remains  basically  rural  and  is 
comparatively  unaffected  by  this  growth;  however,  as  growth  intensifies 
in  the  south  and  southwest  portions,  the  remaining  portions  of  the  study 
area  can  be  expected  to  have  increasing  development.  Since  a  large 
portion  of  the  study  area  is  subject  to  flooding,  pressures  to  develop 
such  lands  can  be  expected  to  increase. 


This  report  identifies  the  major  flood-prone  areas  and  will  be  useful  in 
flood  plain  management  decisions. 


Requesting  and  Participating  Entities 

The  Lee  County  Commission  and  the  Lee  County  Soil  and  Water  Conservation 
District  requested  a  flood  plain  management  study  on  Powell,  Daughtrey, 
Popash  and  Stroud  Creeks  and  associated  tributaries  to  assist  in 
identifying  local  flood  problems  and  making  decisions  related  to  land  use 
planning  and  future  development.  This  study  was  conducted  in  accordance 
with  a  plan  of  study  developed  March  19,  1980,  by  the  Soil  Conservation 
Service  (SCS)  and  requesting  state  and  local  authorities. 


1 


Lee  County  employees  aided  in  gathering  base  data  for  the  study.  In 
addition,  the  County  assumed  payment  for  50%  of  a  contract  for 
photogrammetric  contour  mapping. 


Study  Authorities 

The  SCS  is  authorized  to  provide  technical  assistance  to  federal,  state, 
and  local  governing  bodies  in  the  development,  revision,  and  implementa- 
tion of  their  flood  plain  management  programs  by  carrying  out  flood 
plain  management  studies  (FPMS's)  in  accordance  with  Federal  Level 
Recommendation  3  of  "A  Unified  National  Program  for  Flood  Plain 
Management",  and  Section  6  of  Public  Law  83-566.  This  is  in  accordance 
with  Recommendation  9(c)  of  House  Document  No.  465,  89th  Congress,  2nd 
Session;  Executive  Order  11988  dated  May  24,  1977;  and  USDA  Secretary's 
Memoranda  1606  and  1607. 


In  Florida,  these  studies  are  authorized  under  the  December  1978  Joint 
Coordination  Agreement  between  the  SCS  and  the  Florida  Department  of 
Community  Affairs.  The  Department  Secretary  is  under  the  direction  of 
the  Governor  of  Florida  and  is  responsible  for  receiving  requests, 
setting  priorities,  and  coordinating  flood  plain  management  studies 
conducted  by  the  SCS  and  other  state  and  federal  agencies. 


Study  Objectives 

An  immediate  need  exists  in  the  study  area  to  accurately  define  the 
existing  flood  hazard  areas  so  that  local  governments  may  plan  and  carry 
out  an  effective  flood  plain  management  program.  The  objective  of  this 
flood  plain  management  study  is  to  furnish  technical  information  to  the 
Lee  County  Board  of  County  Commissioners  and  the  Lee  County  Soil  and 
Water  Conservation  District  in  the  form  of  maps,  graphs,  and  tables 
depicting  various  flood  discharge  and  elevation  frequency  data.  This 
flood  plain  information  is  needed  as  a  basis  for  local  flood  plain 
management  and  land  use  programs  so  as  to  reduce  flood  losses  and 
enhance  the  environment  of  natural  flood  plain  areas. 
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DESCRIPTION  OF  STUDY  AREA 


The  study  area  is  a  part  of  the  Daughtrey-Trout  Creek  Watershed  charac- 
terized by  a  complex  hydrological  system.  The  area  is  threatened  with 
urban  development  because  of  its  numerous  desirable  attributes. 


Location 

Located  on  the  north  side  of  the  Caloosahatchee  River,  the  study  area 
consists  of  that  part  of  the  Daughtrey-Trout  Creek  Watershed  east  of 
U.  S.  Highway  41  and  west  of  State  Road  31  and  north  to  the  Lee- 
Charlotte  County  line.  The  area  is  approximately  50  square  miles. 
Figure  1  shows  the  study  area  as  well  as  the  stream  system. 


Stream  System 


The  study  area  is  located  within  the  United  States  Geological  Survey's 
(USGS's)  hydrologic  unit  number  03090205.  The  average  stream 
temperature  is  between  72°  and  76°F.  The  largest  fresh  water  uses  are 
irrigation  and  municipal  water  supply.  Most  of  this  water  is  obtained 
from  the  upper  Floridan  Aquifer  which  has  a  water  hardness  in  excess  of 
181  chemical  PPM  (parts  per  million). 


The  study  area  has  10  tributaries  flowing  into  the  north  side  of  the 
Caloosahatchee  River  with  five  having  one  or  more  first  order 
tributaries  for  a  total  of  nine.  Approximately  49  miles  of  tributaries 
have  been  analyzed.  The  hydrologic  boundaries  of  the  tributaries  and 
contributing  drainage  areas  are  largely  indeterminate  and  subject  to 
change  because  of  the  flat  topography  and  swampy  conditions. 
Approximately  67  square  miles  of  headwater  area  is  in  Charlotte  County 
to  the  north  of  the  study  area  (see  Figure  1),  making  the  total  drainage 
area  117  square  miles.  Part  of  this  headwater  area  is  within  the  C.  M. 
Webb  Wildlife  Management  Area. 
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Figure  1 


The  Caloosahatchee  River  is  tidal  from  its  mouth  in  San  Carlos  Bay  to 
approximately  25  miles  upstream,  including  the  study  area.  At  North 
Fort  Myers  the  tidal  range  is  approximately  one  foot. 


During  the  rainy  season,  June  through  September,  the  water  table  usually 
ranges  from  4  feet  below  ground  surface  up  to  or  even  above  the  ground 
surface.  During  the  drier  winter  months  it  is  from  2  to  6  feet  below 
ground  surface.  Drainage  canals  may  lower  and  surface  impoundments  may 
raise  water  levels  in  underground  aquifers. 


Geology 


The  surface  geology  of  the  study  area  is  all  recent  unnamed  sand  and 
shell  containing  the  water  table  aquifer.  It  is  underlain  by  a 
Pleistocene  aged  unnamed  marl  shelly  sand.  The  Miocene  aged  Tamiami 
Formation  begins  at  approximately  40  feet.  It  contains  a  sandstone 
aquifer.  Ine  Hawthorn  Formation  is  from  approximately  150  to  550  feet. 
It  is  a  light  gray  to  white  shelly  limestone  containing  the  upper  and 
lower  Hawthorn  aquifers.  The  Tampa  Limestone  is  from  approximately  550 
to  775  feet  where  the  Oligocene  aged  Suwannee  Limestone  begins. 


There  has  been  a  gradual  decline  of  water  level  in  the  water  table 
aquifer  due  to  increased  pumping  of  the  sandstone  aquifer  since  1969. 
There  are  two  USGS  observation  wells  within  the  study  area  which  monitor 
fluctuations  in  the  ground  water  levels.  Annual  reports  are  issued  with 
these  data. 


Ground   elevations    range  from  38  feet  above  mean  sea    level  (National 

Geodetic    Vertical    Datum)  in  the   headwaters  in   Charlotte   County  to 

tidewater  in  Lee  County.  The  average  drop  in  elevation  is  2.7  feet  per 
mile  or  .05  percent  slope. 


Soils 


In  the  study  area  (see  Figure  2)  there  are  primarily  nearly  level, 
poorly  drained,  sandy  soils.  The  General  Soils  Map  of  Lee  County  shows 
three  soil  associations  in  the  study  area.  The  largest  is  the  Pineda- 
Boca-Wabasso  Association  characterized  by  nearly  level,  poorly  drained, 
deep  loamy  and  moderately  deep  loamy  soils  over  limestone.  The  soils  of 
this  association  have  severe  limitations  for  septic  tank  absorption 
fields,  sewage  lagoons,  sanitary  landfills,  dwellings,  and  streets  and 
roads.  They  have  very  low  potential  for  citrus  production,  moderate 
potential  for  truck  crops  and  high  potential  for  improved  pasture. 
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Figure  2^ 


The  second  largest  soil  association  found  in  the  study  area  is  the 
Oldsmar-Malabar-Immokalee  Association.  It  is  characterized  by  having 
nearly  level,  poorly  drained  soils  that  have  a  dark,  organic  stained 
subsoil.  Some  soils  are  sandy  throughout  and  some  subsoils  are  loamy 
below  a  depth  of  40  inches.  A  small  area  is  the  Immokalee-Myakka 
Association  which  is  characterized  by  nearly  level,  poorly  drained  soils 
that  have  a  dark,  organic  stained  subsoil  underlain  by  sandy  material. 


The  General  Soils  Map  of  Charlotte  County  shows  the  headwater  area  as 
being  mainly  of  the  Pineda-Boca-Wabasso  Association  with  some  small 
areas  of  the  Oldsmar-Malabar-Immokalee  Association  and  another  nearly 
level  poorly  drained  soil. 


The  SCS  has  recently  completed  a  soil  survey  of  Lee  County.  Copies  of 
this  report  are  available  at  the  local  SCS  office. 


Climate 


The  study  area  has  a  subtropical  climate  with  an  annual  rainfall  of  54 
inches  and  an  average  temperature  of  74  F  (see  Table  1).  The  wet  season 
is  from  June  through  September  and  coincides  with  the  hurricane  season. 
During  this  4-month  period  two-thirds  of  the  annual  rain  occurs.  All  of 
the  annual  precipitation,  except  for  10  inches,  will  be  lost  either 
through  evapotranspiration  or  deep  seepage.  Ten  inches  per  year  are 
available  for  runoff,  mostly  in  the  form  of  overland  flow.  The  average 
growing  season  exceeds  320  days  with  from  325  to  350  frost-free  days  per 
year. 


Figure  3.    Flooding  as  a  result  of  a  monthly  total  of  9.45  inches 
of  rain  in  September  1964.  The  largest  24-hour  storm 
was  only  2.78  inches.  _ 


Table  1.    Temperature  and  Precipitation  Data  -  Lee  County,  Florida 


Precipitation  Normals 
JAN     FEB    MAR     APR     MAY     JUN     JUL     AUG     SEP     OCT     NOV     DEC  ANNUAL 
1.64    2.03  3.06    2.03    3.99    8.89    8.90    7.72    8.71    4.37    1.31    1.30  53.95 


Mean  Temperature 

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ANNUAL 
63.5    64.7  68.5    75.3    77.7    81.1    82.5    82.8    81.6    76.4    69.4    64.8  73.9 


From:  U.S.  Department  of  Commerce,  National  Oceanic  and  Atmospheric 

Administration  Environmental  Data  Service  for  Fort  Myers  Weather 
Station  1941-1970. 


Natural  Values 


The  entire  study  area  is  characterized  by  broad,  low  flatwoods 
interspersed  with  sloughs  and  marshes  with  waters  generally  draining 
southward  to  the  Caloosahatchee  River. 


The  south  Florida  flatwoods  community  occurs  on  nearly  level,  poorly 
drained  soils.  During  the  rainy  season,  these  soils  have  high  water 
tables,  often  with  water  at  or  above  the  surface.  Typical  natural 
vegetation  on  these  areas  consists  of  slash  pine,  sawpalmetto,  and 
perennial  grasses  such  as  wiregrass,  bluestems,  and  lopsided 
indiangrass.  The  flatwoods  were  logged  over  in  the  early  part  of  this 
century  and  the  grazing-burning  practices  since  then  have  helped  to  keep 
this  area  in  a  relatively  open  savannah  type. 


The  broad  drainageways  through  the  flatwoods  are  known  as  sloughs  or  wet 
prairies.  The  slough  community  appears  as  an  open  expanse  of  grasses, 
sedges  and  rushes  where  the  soil  is  saturated  throughout  the  growing 
season.  Most  sloughs  are  relatively  long  and  narrow  and  slightly  lower 
in  elevation  than  the  surrounding  flatwoods.  Characteristic  natural 
vegetation  consists  of  grasses  (blue  maidencane,  bluejoint  panicum,  low 
panicum,  and  sand  cordgrass),  beak-rushes,  and  sloughgrass. 
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Depressional  areas  within  the  sloughs  are  occupied  by  the  freshwater 
marsh  vegetative  communities.  These  are  very  poorly  drained  areas  where 
the  soil  is  saturated  or  covered  with  water  for  months  during  the 
growing  season.  Characteristic  plants  occurring  in  these  marshes 
include  maidencane,  pickerelweed,  arrowheads,  sawgrass,  fire  flag,  and 
cattail. 


Where  there  are  defined  streams,  the  natural  vegetation  in  the  areas 
where  these  join  the  Caloosahatchee  is  characteristically  in  mangrove 
swamps. 


The  interspersed  flatwoods,  sloughs,  and  marshes  support  a  large  variety 
of  wildlife.  Mammals  include  raccoon,  otter,  opossum,  skunk,  marsh 
rabbit,  armadillo,  deer,  bobcat,  and  feral  hogs.  Birds  include  bobwhite 
quail;  several  owls,  hawks,  and  woodpeckers;  numerous  songbirds;  and  a 
large  variety  of  wetland  birds  such  as  herons,  egrets,  ibis,  bitterns, 
sandhill  cranes,  gallinules,  and  Florida  ducks.  There  are  a  variety  of 
frogs,  turtles,  and  snakes,  with  alligators  in  the  larger  marshes  and 
ponds. 


Endangered  or  threatened  species  that  occur  or  whose  range  indicates 
they  might  occur  in  the  area  include  the  alligator,  indigo  snake,  wood 
stork,  perequine  falcon,  ivory-billed  woodpecker,  red-cockaded 
woodpecker,  bald  eagle,  southeastern  kestrel,  Florida  sandhill  crane, 
and  Florida  panther. 


The  fisheries  resource  includes  species  such  as  largemouth  bass,  several 
species  of  sunfish,  pickerel,  catfish,  small  minnows,  bowfin,  and  gar. 
Additional  species  from  saltwater  areas  are  found  in  the  mangrove 
swamps,  which  are  renowned  as  nursery  areas.  Few  large  fish  are 
produced,  but  the  population  explosion  of  small  individuals  that  occurs 
each  rainy  season  when  the  habitat  expands,  serves  as  the  base  of  the 
food  chain  for  many  of  the  other  animals  occurring  in  the  area. 


Land  Use  and  Development  Trends 


Due  to  its  mild  climate  and  other  natural  values  and  proximity  to  the 
Gulf  beaches,  the  study  area  has  experienced  a  rapid  population  increase 
over  the  past  12  years.  The  1970  census  showed  Lee  County  having  a 
population  of  105,200.  The  1982  census  showed  227,300,  a  116  percent 
increase!  Lee  County  is  the  12th  most  populated  county  in  Florida  and 
accounts  for  2.19  percent  of  the  State  population.  It  is  ranked  13th  in 
population  density  in  the  State  with  283  persons  per  square  mile. 
Population  projections  are  257,700  for  1985,  311,000  for  1990,  400,600 
for  2000,  and  508,500  for  2020. 
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Figure  4.    Construction  in  flood  prone  area 


In  1980,  Lee  County  had  13,257  non-permanent  residents.  Out  of  111,013 
total  housing  units,  2,415  were  seasonally  vacant.  Twenty-six  percent 
of  all  units  are  occupied  by  renters  with  74  percent  being  owner 
occupied.  The  average  household  size  is  2.46  persons.  In  fiscal  year 
1981  there  were  26,701  mobile  home  tags  sold  in  Lee  County  and  4,303 
parcels  of  real  property.  In  1979,  33.8  percent  of  all  housing  units 
were  mobile  homes. 


Most  of  the  forest  land  in  the  study  area  is  in  slash  pine  growing  in 
scattered  patches  intermingled  with  range.  The  stands  are  poorly 
stocked  and  growing  on  areas  of  poor  site  quality.  No  timber  is  being 
harvested  in  the  study  area  and  the  nearest  pulpwood  yard  is  50  miles 
away. 


There  are  15  million  pounds  of  commercial  shellfish  harvested  in  Lee 
County  each  year  and  10  million  pounds  of  other  fish. 


Other  agricultural  land  uses  in  Lee  County  include  watermelon,  cucumber, 
and  pepper  production  which  employs  approximately  645  persons  annually. 
Ornamental  horticulture  production  employs  1,263  persons.  Related 
agricultural  services  employs  617  persons.  A  smaller  agricultural  land 
use  is  pasture  for  beef  and  dairy  production.  The  total  annual  net  farm 
income  for  Lee  County  was  $4,750,000  in  1980. 
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FLOOD  PROBLEMS 


There  are  two  types  of  floods  which  occur  in  the  study  area.  Most  of 
the  floods  are  from  rainfall  occurring  between  the  months  of  June  and 
September  as  short  duration,  high  intensity  afternoon  or  evening 
thundershowers.  Rainfall  for  December  through  May  generally  occurs  from 
less  frequent,  longer  duration  frontal  type  storms  and  may  cause 
flooding  in  the  area.  The  rainfall  type  flood  is  strictly  of  a  fresh 
water   nature.     This  report  deals  with  the  rainfall  type  flood. 


The  other  type  of  flood  is  the  tidal  or  salt  water  type.  It  is  due  to 
abnormal  rises  in  the  water  surface  of  the  Gulf  and  subsequent  rises  in 
the  Caloosahatchee  River.  The  tidal  floods  are  associated  with  tropical 
storms  and  accompanied  by  high  winds  or  hurricanes.  The  damages  caused 
by  tidal  floods  are  far  worse  than  those  caused  by  rainfall  floods,  but 
the  rainfall  floods  are  10  times  more  frequent.  The  damage  associated 
with  rainfall  floods  is  a  result  of  water  damage  alone  and  is  generally 
not  life  threatening.  The  water  moves  very  slowly  and  the  floods  are 
not  accompanied  with  high  winds  as  with  hurricanes  that  are  associated 
with  the  tidal  floods.  Occasionally  the  tidal  floods  will  be 
accompanied  by  torrential  rains  resulting  in  both  types  of  floods 
occurring  simultaneously.  A  system  for  warning  residents  of  the  study 
area  of  approaching  tidal  flooding  is  operated  at  Page  Field  Airport, 
Ft.  Myers,  Florida,  by  the  U.  S.  Weather  Bureau  at  the  weather  station. 
(For  more  information  on  tidal  flooding  see  the  July  1980  report  by  the 
USGS  Water  Resources  Division  titled  "Special  Flood  Hazard  Information 
Report  on  South  Lee  County  Coastal  Areas".) 


Flood  History 


In  October  1924,  the  largest  recorded  flooding  from  rainfall  occurred 
over  the  study  area.  An  area  of  350  square  miles  was  flooded  for  5  days 
to  an  average  depth  of  about  1  foot.  Since  this  flood  was  the  result  of 
an  approximate  100-year  frequency  rainfall,  similar  results  can  be 
expected  from  future  storms  of  similar  frequency  and  more  severe  results 
can  be  expected  from  higher  frequency  storms.  Although  most  roads  and 
railroad  tracks  were  inundated  during  this  flood,  the  Seaboard  Coast 
Line  (SCL)  railroad  tracks  were  unaffected. 
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other  major  floods  from  rainfall  occurred  in  June  1901,  June  1912, 
September  1935,  and  September  1962.  The  1901  and  1912  floods  were 
almost  as  large  as  in  1924.  Since  1962,  there  were  seven  storms  that 
exceeded  the  2-year  frequency  of  5.0  inches  but  were  less  than  the  5- 
year  frequency  of  6.2  inches. 


The  worst  tidal  flood  occurred  in  October  1921  during  the  most  severe 
hurricane  recorded  for  the  study  area.  The  tide  rose  to  9  feet  at 
Ft.  Myers  and  covered  the  coastal  islands.  Other  major  tidal  floods 
occurred  in  1910,  1926,  1944,  1946,  and  1960.  Both  the  1921  and  the 
1926  floods  and  associated  hurricanes  caused  over  $1  million  in  damage. 
With  the  increase  in  urbanization  and  associated  increases  in  property 
values,  similar  flood  events  would  have  substantially  greater  damages 
today. 


Flood  Potential 


Seasonal  flooding  is  common  in  parts  of  the  study  area.  During  periods 
of  intense  or  prolonged  rainfall,  particularly  during  the  summer  rainy 
season,  the  water  table  rises  above  ground  surface  and  begins  to  flow 
overland,  slowly  southward  toward  the  Caloosahatchee  River.  The  soil 
becomes  saturated  and  the  natural  sloughs  and  ponds  fill.  These 
slightly  flooded  conditions  can  last  for  30  days  or  more.  Some  problems 
can  occur  as  a  result  of  this  type  of  yearly  flooding. 


Figure  5.    House  was  built  on  raised  pad.  Damage 
inside  was  slight  from  this  one-year 
frequency  storm. 
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Even  when  houses  are  built  on  earth  pads  high  enough  to  avoid  letting 
water  in,  often  times  driveways  and  other  parking  areas,  storage 
buildings,  yards,  patios  and  septic  systems  are  not  built  on  a 
sufficiently  high  area  to  avoid  flooding.  To  some  families,  it  may  be  a 
major  inconvenience  not  to  have  the  use  of  their  car  or  yard  for  several 
days  or  even  weeks,  but  a  flooded  and  likely  malfunctioning  septic 
system  can  cause  a  health  threat  to  the  entire  community.  Problems 
resulting  from  this  type  of  flooding  are  largely  the  result  of 
uncontrolled  and  uncoordinated  development. 


In  addition  to  this  yearly  flooding  larger  storms  occasionally  occur.  A 
flood  having  an  average  frequency  of  occurrence  on  the  order  of  once  in 
100  years  (a  one  percent  chance  of  being  equalled  or  exceeded  in  any 
given  year)  is  generally  used  for  criteria  when  designing  highway 
bridges  and  other  structures  within  a  flood  plain.  However,  floods 
larger  than  the  100-year  flood  can  and  will  occur.  Even  though  the 
maximum  known  flood  on  any  given  stream  may  have  been  extremely  severe, 
eventually  a  larger  flood  can  and  probably  will  occur.  In  this  study, 
floodwater  elevations  and  peak  discharges  were  generated  for  the  500- , 
100- ,  50-,  25-,  10-,  5-,  2-  and  1-year  rainfall  return  period  for  a  24- 
hour  duration.  A  100-year  rainfall  can  result  in  an  even  larger  flood 
event  if  the  ground  is  already  saturated.  The  magnitudes  of  each  of 
these  floods  were  determined  by  an  analysis  of  the  rainfall  and  runoff 
characteristics  of  the  contributing  drainage  areas  and  by  flood  routing. 
The  rainfall  depths  of  flood  producing  storms  for  the  study  area  are 
presented  in  Table  2. 


Table  2.    Rainfall  Frequencies  (For  a  24  hour  stonn)-Lee  County,  Florida 


Flood  Hazard  Photomaps 


There  are  6  flood  hazard  photomaps  in  this  report  (Appendix  A)  showing 
the  areas  flooded  by  the  base  rainfall  flood  or  100-year  frequency 
flood.  A  flood  hazard  photomap  index  (Figure  9)  is  also  located  in  the 
appendix.  The  shaded  areas  on  these  maps  are  projected  to  be  flooded  by 
the  base  flood. 


1-  year 

2-  year 
5-year 

10-year 
25-year 
50-year 


4.2  inches 
5.0  inches 

6.2  inches 

7.3  inches 
8.7  inches 

10.0  inches 
11.0  inches 
13.5  inches 


100-year 
500-year 
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Actual    dimensions   measured  on  the  ground  may  vary  slightly  from  those 

measured   on  the  flood  hazard  photomaps  of  this  report  due  to  map  scale 

and  reproduction  limitations.  Also  due  to  scale,  small  raised  areas 
such  as  houses  built  on  earth  pads  will  not  be  detectable.  Originally, 

the  500  year  frequency  flood  line  was  also  planned  to  be  shown  on  these 

maps  but  was  found  that  in  many  areas  the  two  lines  were  so  close 
together  that  it  was  difficult  to  show  both. 


Information  on  the  possibility  of  future  floods  of  various  magnitudes 
and  the  extent  of  flooding  which  might  occur  is  included  for  the  study 
area.  Tables  showing  the  elevations  of  the  10-,  50-,  100- ,  and  500-year 
flood  events  are  included  in  Appendix  C  for  selected  cross  sections  of 
the  various  streams.  Cross  section  locations  are  shown  on  individual 
maps. 


Flood  Profiles 


Flood  profiles  for  various  storm  frequencies  are  included  in  this 
report  as  appendix  B.  The  flood  profiles  show  the  water  surface 
elevations  of  the  10-,  50-,  100-,  and  500-year  frequency  floods  for 
present  conditions.  Included  on  the  profiles  are  elevations  of  the 
stream  bed,  pertinent  bridge  and  roadway  data,  and  other  location  data. 
The  profile  stationing  is  in  terms  of  stream  distance  in  feet  and  is 
based  upon  high  channel  flow  distances  measured  from  the  1981  flight  of 
aerial  photomaps.  Flood  depths  can  be  estimated  at  any  location  from 
the  water  surface  profiles. 
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FLOOD  PLAIN  MANAGEMENT  ALTERNATIVES 


By  using  the  maps,  tables,  and  profiles  presented  in  the  appendices  to 
this  report,  flood  elevations  at  locations  along  the  streams  may  be 
determined.  This  information  will  permit  local  units  of  government  to 
implement  flood  plain  management  programs  which  recognize  potential 
flood  hazards.  Such  programs  usually  limit  flood-prone  areas  to 
specific  uses  that  would  not  result  in  serious  economic  loss  nor  loss  of 
life  during  flood  events.  Building  codes  may  preclude  the  flood  plain 
from  being  used  for  housing,  or  it  could  require  that  houses  be 
constructed  a  specific  height  above  flood  frequency  elevation  by 
building  on  earth  pads  or  pilings.  Generally,  flood  plain  management 
must  be  worked  out  with  the  landowners  involved  with  consideration  given 
to  alternatives  available  for  the  local  area. 


The  maps,  ~  tables,  and  profiles  are  based  on  conditions  that  existed  in 
1983.  Such  factors  as  increased  urbanization,  encroachment  on  flood- 
prone  areas,  relocation  or  modification  of  bridges  and  other  stream 
crossings,  and  stream  channel  modification  can  have  significant  effects 
on  flood  stages  and  areas  inundated.  Therefore,  the  results  of  any 
flood  hazard  evaluations  should  be  reviewed  periodically  by  appropriate 
state  and  local  officials  and  planners  to  determine  if  changed  watershed 
conditions  would  significantly  affect  future  flood  elevations. 


Based  on  the  flood  plain  areas  identified  in  this  report,  the  SCS 
recommends  that  an  effective  flood  plain  management  program  be  implemented 
and  maintained.  It  is  recommended  that  the  city  develop  a  program  to 
publicize  the  availability  of  flood  insurance  and  encourage  community 
residents  to  participate  in  the  program,  especially  those  located  in  or 
near  flood-prone  areas.  Residents  in  flood-prone  areas  should  be  made 
aware  of  the  impacts  of  non-participation  in  the  National  Flood  Insurance 
Program. 


Flood  insurance  was  established  by  the  National  Flood  Insurance  Act  of 
1968  (Public  Law  90-448,  as  amended)  to  make  limited  amounts  of  flood 
insurance,  which  was  previously  unavailable  from  private  insurers, 
available  to  property  owners  and  occupiers.  The  Flood  Disaster  Protection 
Act  of  1973  (Public  Law  93-234,  as  amended)  was  a  major  expansion  of  the 
National  Flood  Insurance  Program.  Flood  Insurance  is  available  through 
local  insurance  agents  and  brokers  only  after  a  city  or  county  applies  and 
is  declared  eligible  for  the  program  by  the  Federal  Insurance 
Administrator,  U.  S.  Department  of  Housing  and  Urban  Development  (HUD). 
Adoption  and  enforcement  of  a  local  flood  prevention  ordinance  which  meets 
HUD  minimum  flood  plain  management  criteria  is  necessary  to  qualify  and 
maintain  community  eligibility.  The  Federal  Emergency  Management  Agency 
(FEMA)  provides  large  scale  flood  maps  for  many  urban  areas.  HUD  uses 
these  maps  to  determine  rates  of  insurance. 
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In  those  communities  participating  in  the  HUD  program,  owners  and 
occupiers  of  all  buildings  and  mobile  homes  in  the  entire  community  are 
eligible  to  obtain  flood  insurance  coverage.  It  is  recommended  that 
buildings  and  mobile  homes  within  or  adjacent  to  the  delineated  flood 
hazard  areas  carry  flood  insurance  on  the  structure  and  contents. 


The  SCS  can  provide  technical  assistance  through  the  Lee  County  Soil  and 
Water  Conservation  District  to  Federal,  State,  and  local  agencies  in  the 
interpretation  and  use  of  the  information  contained  herein  and  will 
provide  additional  technical  assistance  and  data  needed  in  local  flood 
plain  management  programs  upon  request,  as  funding  and  personnel 
limitations  permit. 


Flood  damage  reduction  can  only  be  achieved  through  proper  recognition  of 
the  hazards  associated  with  flood  plain  development.  Flood  damages  can  be 
minimized  by  careful  planning  and  proper  flood  plain  management.  Flood 
plain  management  programs  should  contain  both  preventive  and  corrective 
measures. 


Preventive  measures  do  not  prevent  flooding.  These  measures  reduce  the 
threat  of  damage  or  loss  of  life  from  flooding  by  regulating  development 
in  the  flood  plains.  Preventive  measures  can  include  flood  plain 
regulations,  development  policies,  greenbelts  or  open  spaces,  tax 
adjustments,  and  flood  warning  systems. 


Corrective  measures  also  do  not  necessarily  eliminate  flooding.  These 
measures  can  reduce  the  extent  of  flooding  and  flood  damages.  Corrective 
measures  are  usually  physical  measures  and  can  include  land  treatment, 
floodwater  retarding  structures,  channel  rectification,  f loodproof ing  of 
structures,  and  evacuation  of  flooded  areas. 


Preventive  Measures 


Encroachment  lines  are  the  lateral  boundaries  of  a  designated  f loodway. 
They  are  definitely  established  lines,  one  on  each  side  of  the  stream. 
Between  these  lines  no  construction  or  filling  which  causes  an  impediment 
to  flow  should  be  permitted. 


Zoning  is  a  legal  method  used  to  implement  and  enforce  the  details  of  the 
flood  plain  management  program,  to  preserve  property  values,  and  to 
achieve  the  most  appropriate  and  beneficial  use  of  available  land.  Clear, 
concise,  and  thorough  zoning  bylaws  with  enforcement  of  the  bylaws  are 
essential  to  make  zoning  effective. 


16 


Subdivision  regulations  are  used  to  specify  the  manner  in  which  land  may 
5e  subdivided.  Regulations  may  state  the  required  width  of  streets, 
requirements  for  curbs  and  gutters,  size  of  lots,  percentage  of  open 
space,  and  other  points  pertinent  to  the  welfare  of  the  community. 


Building  codes  are  developed  to  set  up  minimum  standards  for  controlling 
the  design,  construction,  and  quality  of  materials  used  in  buildings  and 
structures  within  a  given  area  to  provide  safety  for  life,  health, 
property,  and  public  welfare.  Building  codes  can  be  used  to  minimize 
construction  and  subsequent  damages  resulting  from  inundation.  Proper 
building  restriction  codes  can  specify  adequate  anchorage  to  prevent 
flotation  of  buildings  from  their  foundations,  prohibit  storage  of 
hazardous  chemical  or  electrical  equipment  storage  and  establish  minimum 
building  foundation  elevations. 


Development   policies  are  sound  policies  and  decisions  which  are  designed 
to  prevent  construction  of  streets  and  utility  systems  in  flood  prone  areas. 
This  tends  to  slow  development  of  the  flood  plains. 


Greenbelt  is  a  term  related  to  the  development  and  retention  of  stream 
frontages  and  flood  plains.  The  use  of  these  public  and  private  lands  for 
pasture  or  grazing,  picnic  areas,  golf  courses,  and  similar  uses  would 
materially  reduce  the  damage  potential  in  a  high  hazard  flood  plain  area. 


Tax  adjustments  for  land  that  is  used  for  agriculture,  recreation, 
conservation,  or  other  open  space  uses,  may  be  effective  in  preserving 
natural  floodways  along  streams. 


Flood  warning  systems  should  be  coordinated  with  local  disaster  plans. 
TFie  National  Weather  Service  issues  warning  of  potential  flood  producing 
storms.  On  small  watersheds,  staff  gages  set  at  key  locations  can  be 
monitored  to  give  advance  warnings  upon  flood  prone  areas.  A  float 
activated,  battery  powered  signal  connected  to  the  local  police  or  fire 
station  would  be  desirable  if  high  risks  are  involved. 


Corrective  Measures 


Land  treatment  practices  modify  floods  by  increasing  infiltration  and 
decreasing  tlie"  amount  and  rate  of  runoff.  Practices  include  vegetative 
cover,  runoff  interceptors  and  diversions,  erosion  control  structures, 
terraces,  and  cropping  management  practices.  They  can  be  especially 
important  in  reducing  erosion  and  the  resulting  amount  of  sediment  and 
pollutants  carried  downstream. 
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I 


Floodwater  retarding  structures  are  earthfill  or  concrete  impoundments  to 
I  check  the  uncontrolled  tlow  of  floodwater.     These  structures  are  usually 

located   to    intercept  the  water  from  large  drainage  areas  thus  providing 

the  maximum  amount  of  downstream  protection  possible.  Retarding 
I  structures   may    include  dug  pits  in  areas  where  ground  water   tables  are 

well    below  the  ground  surface.     Such  pits  require  that  stored   water  be 

pumped  out  following  each  storm  event. 

I 

Channel  alteration  may  be  considered  to  improve  the  flow  characteristics 
I  o7   tlie   channel    to  enable  it  to  safely   pass   the   design   flood.  Such 

I  improvement    is  usually  accomplished  by  enlarging,    straightening,  and/or 

lining  the  channel  with  due  regard  to  minimizing  the  effect  on  surrounding 
natural    environment.     Channel  work  is  likely  to  be  cost  prohibitive  for 
I  the  study  area. 


Figure  6.    Culvert  filled  with  sediment  and  vegetation  on  L-1  (Trib  to 
Yellow  Fever  Creek).  This  culvert  will  be  ineffective  and 
street  flooding  will  result. 
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Figure  7.  Improved  road  crossing  of  Marsh  Point  Creek 
at  Bayshore  Road.  View  is  of  upstream  side 
of  bridge. 


Figure  8.    Typical  culvert  system  on  Powell  Creek  Trib  (U.S. 41) 
Canal  during  dry  season.    View  is  of  the  downstream 
side  of  road. 
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Permanent  evacuation  of  developed  areas  subject  to  inundation  usually 
involves  UTe  acquisition  of  lands  by  purchase,  the  removal  of 
improvements,  and  the  relocation  of  the  population  from  such  areas.  Such 
lands  could  be  used  for  parks  and  other  purposes  that  would  not  suffer 
large  flood  damages  and  would  not  interfere  with  flood  flows. 


Flood  proofing  can  reduce  flood  damages  by  a  combination  of  structural 
provisions  aM  changes  or  adjustments  to  properties  subject  to  flooding. 
Examples  of  flood  proofing  are  sealing  low  window  and  door  openings,  and 
modifying  floor  drains  to  prevent  the  entrance  of  flood  waters. 


Combinations  of  various  types  of  practices,  both  structural  and 
nonstructural,  can  normally  provide  a  higher  degree  of  flood  protection, 
at  less  cost,  than  most  individual  types  of  practices  by  themselves, 
especially  in  highly  developed  flood  plains  similar  to  the  Lee  County 
flood  hazard  area.  Careful  intermixing  of  the  most  cost  effective  and 
socially  acceptable  individual  measures  can  enhance  the  potential  to 
provide  a  socially  acceptable  level  of  protection. 


Local  Recommendations 


This  report  should  be  adequately  publicized  for  Its  findings  to  be  made 
available  to  property  owners  and  occupiers  in  the  study  area. 
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GLOSSARY  OF  TERMS 


Bridge  Area  —  The  effective  hydraulic  flow  area  of  a  bridge  opening 
accounting  for  the  presence  of  piers,  attached  conduits,  and  skew 
(alignment),  if  applicable. 

Channel  A  natural  or  artificial  water  course  of  perceptible  extent  with 
definite  bed  and  banks  to  confine  and  conduct  continuously  or  periodically 
flowing  water. 

Flood  —  An  overflow  of  water  on  lands  not  normally  covered  by  water. 
Floods   have   two  essential  characteristics:    the  inundation   of    land  is 
temporary;    and   the  land  is  adjacent  to  and  inundated  by  overflow  from  a 
river,  stream,  ocean,  lake,  or  other  body  of  standing  water. 


Flood  Crest  —  The  maximum  stage  of  elevation  reached  by  the  waters  of  a 
flood  at  a  given  location. 


Flood  Frequency  —  A  means  of  expressing  the  probability  of  flood 
occurrences  as  determined  from  a  statistical  analysis  of  representative 
streamflow  or  rainfall  and  runoff  records.  It  is  customary  to  estimate 
the  frequency  with  which  specific  flood  stages  or  discharges  may  be 
equalled  or  exceeded,  rather  than  the  frequency  of  an  exact  stage  or 
discharge.  Such  estimates  by  strict  definition  are  designated  "exceedance 
frequence",  but  in  practice  the  term  "frequency"  is  used.  The  frequency 
of  a  particular  stage  or  discharge  is  usually  expressed  as  occurring  once 
in  a  specified  number  of  years.  Also  see  definition  of  "recurrence 
interval."    For  example,  see  "100-year  Flood"  below: 

100-year  flood   -  a  flood  having  an  average  frequency   of  occurrence 
in  the  order  of  once  in  100  years.    It  has  a  1  percent  chance  of  being 
equalled  or  exceeded  in  any  given  year.     It  is  based   on  statistical 
analyses  of  rainfall  and  runoff  characteristics  in  the  general  region 
of  the  watershed. 


Flood  Hazard  Area  —  Synonymous  with  Flood  Plain  (general).  Commonly  used 
in  reference  to  flood  map. 


Flood  Peak  —  The  highest  stage  or  discharge  attained  during  a  flood 
event;  also  referred  to  as  peak  stage  or  peak  discharge. 
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Flood  Plain  (general)  The  relatively  flat  area  or  low  lands  adjoining 
the  channel  of  a  river,  stream,  or  watercourse;  ocean,  lake,  or  other  body 
of  standing  water  which  has  been  or  may  be  covered  by  floodwater. 


Flood  Plain  (specific)  A  definitive  area  within  a  flood  plain  (general) 
or  flood-prone  area  known  to  have  been  inundated  by  a  historical  flood,  or 
determined  to  be  inundated  by  floodwater  from  a  potential  flood  of  a 
specific  frequency. 


Flood  Prone  Area  --  Synonymous  with  Flood  Plain  (General) 


Flood  Profile  A  graph  showing  the  relationship  of  water  surface 
elevation  to  stream  bed.  It  is  generally  drawn  to  show  the  water  surface 
elevation  for  the  peak  of  a  specific  flood,  but  may  be  prepared  for 
conditions  at  a  given  time  or  stage. 


Hydrologic  Boundary  -  The  divide  separating  adjoining  watersheds 


Potential  flood  —  A  spontaneous  event  (natural  phenomenon)  capable  of 
occurring  from  a  combination  of  meteorological,  hydrological,  and  physical 
conditions;  the  magnitude  of  which  is  dependent  upon  specific 
combinations.    See  Flood  and  Flood  Frequency. 


Recurrence  Interval  The  average  interval  of  time  based  on  a  statistical 
analysis  of  actual  or  representative  streamflow  records  which  can  be 
expected  to  elapse  between  floods  equal  to  or  larger  than  a  specified 
stage  or  discharge.  Recurrence  interval  is  generally  expressed  in  years. 
Also  see  definition  of  Flood  Frequency. 


Runoff  That  part  of  precipitation  as  well  as  any  other  flood 
contributions,  which  appears  in  surface  streams  of  either  perennial  or 
intermittent  form. 


Stream  Bed  —  The  lowest  part  of  the  stream  channel  (either  in  a 
constructed  cross  section  or  a  natural  channel).  Bottom  elevations  at  a 
series  of  points  along  the  length  of  a  stream  may  be  plotted  and  connected 
to  provide  a  stream  bottom  profile.  (This  is  often  referred  to  as  the 
"stream  bed"  and  is  so  designated  on  the  flood  profiles  in  Appendix  B). 


Stream  Channel  Flow  --  That  water  which  is  flowing  within  the  limits  of  a 
defined  watercourse. 
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structural  Bottom  of  Opening  —  The  lowest  point  of  a  culvert  or  bridge 
opening  with  a  constructed  bottom  through  which  a  stream  flows  that  could 
tend  to  limit  the  stream  channel  bottom  to  that  specific  elevation.  This 
structural  bottom  may  be  covered  with  sediment  or  debris  which  further 
restricts  the  size  of  the  opening. 


Watershed  —  A  drainage  basin  or  area  which  collects  and  transmits  runoff 
usually  by  means  of  streams  and  tributaries  to  the  outlet  of  the  basin. 
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INVESTIGATIONS  AND  ANALYSES 


This  study  was  conducted  in  accordance  with  a  plan  of  study  dated  March  19, 
1980,  by  the  SCS  and  local  sponsors  (see  page  1).  A  review  of  pertinent 
literature  was  made  by  SCS  personnel  in  order  to  become  as  familiar  as 
possible  with  the  complex  hydrology  of  the  study  area.  Bridge,  culvert, 
and  cross-section  data  were  obtained  by  field  survey  by  a  private 
engineering  firm  under  contract  with  the  SCS  and  was  field  checked  by  SCS 
personnel.  Supplemental  base  field  data  were  obtained  in  the  field  by  SCS 
and  Lee  County  employees  and  estimated  by  photogrammetric  methods.  A 
topographic  survey  was  prepared  on  a  photo  base  with  one  foot  contour 
intervals  at  a  scale  of  1  inch  =  300  feet.  This  was  done  under  a  contract 
administered  by  the  SCS  and  paid  for  by  both  Lee  County  and  the  SCS. 


The  SCS  water  surface  profile  program,  WSP-2  (step  backwater  method),  is 
used  to  determine  water  surface  elevations  for  the  range  of  discharge 
utilizing  roughness  coefficient  data  and  the  field  data  collected  on  cross 
sections,  bridges,  and  culverts.  Flood  discharges  are  established  by 
valley  flood  routings  computed  through  use  of  the  SCS  computer  program  for 
Project  Formulation  Hydrology,  TR-20.  This  program  uses  the  modified  ATT- 
KIN  method  for  stream  flow  and  valley  flood  routing. 


On  two  of  the  creeks  these  programs  yielded  flood  discharge  rates  that 
appeared  excessive.  After  experimenting  with  other  flood  routing  models, 
the  USGS  Water  Resources  Investigations  82-42  was  chosen  for  analysis  of 
Powell  Creek  and  Water  Resources  Investigation  82-4012  was  used  for 
Daughtrey  Creek. 


The  100  year  flood  plain  limits  were  delineated  on  the  aerial  photos  with 
one-foot  contour  lines  (see  Appendix  A).  The  width  of  the  flood  plain  at 
each  cross  section  was  plotted  with  the  area  between  cross  sections 
interpolated. 


Normal  bridge  flow  conditions  are  assumed  in  making  computations.  No 
consideration  is  made  for  openings  blocked  by  debris,  flood  plain  filling 
or  other  encroachments  which  could  affect  the  water  surface  profile. 
Computations  for  this  study  considered  only  those  features  in  the  flood 
plain  at  the  time  the  field  surveys  were  made.  Additional  watershed  and 
flood  plain  development  and/or  stream  modifications  will  require  revised 
water  surface  profile  computations.  The  methods  used  to  determine  the 
flood  elevations  are  considered  accurate  within  plus  or  minus  1/2  foot. 
Due  to  scale,  however,  some  buildings  on  raised  pads  appear  to  be  flooded 
when  in  actuality  they  will  probably  not. 
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